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Applicants respectfully request suspension of action in this application under 37 
C.F.R. § 1.103 for a period of six montlis. This suspension is necessary to allow 
applicants time to determine the correct assignee(s) of the application so that a 
Terminal Disclaimer signed by the correct assignee(s) can be filed to overcome an 
outstanding rejection under the judicially created doctrine of obviousness-type double 
patenting in this application. Applicants' petition should be granted in view of the 
following facts: 

1. In an Office Action dated April 25, 2005, the Office rejected claims 51 and 52 in 
this application under the judicially created doctrine of obviousness-type double 
patenting over claims 1-6 of U.S. Patent No. 6,627,395. (Exhibit 1 at 9.) 
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2. Applicants filed a Reply on October 25, 2005. (Exhibit 2.) 

3. Thus, in compliance with 37 C.F.R. § 1 .103(a), no reply to an Office Action is 
currently required. 

4. The $200.00 fee required by 1.17(g) is enclosed. 

5. In the Reply filed October 25, 2005, applicants agreed to file a Terminal 
Disclaimer once applicants have determined the correct inventors and ownership 
of this application. (Exhibit 2 at 3.) 

6. The instant application is a division of application Serial No. 08/158,652, filed 
February 22, 1988 (pending), which is a division of application Serial No. 
06/771,248, filed August 30, 1985 (now abandoned). This application is also a 
continuation-in-part of application Serial No. 08/999,410, filed December 31, 
1992 (pending), which is a continuation of application Serial No. 07/499,210, filed 
March 19, 1990 (now abandoned), which is a continuation of application Serial 
No. 06/771,230, filed August 30, 1985 (now abandoned), which is a continuation- 
in-part of application Serial No. 06/706,562, filed February 28, 1985 (now 
abandoned), which is a continuation-in-part of application Serial No. 06/558,109, 
filed December 5, 1983 (now abandoned). (Exhibit 3 at 2.) 

7. U.S. Patent No. 6,627,395 is a continuation of application Ser. No. 08/019,297, 
filed Feb. 18, 1993, which is a division of application Ser. No. 07/876,297, filed 
Apr. 30, 1992, now abandoned, which is a continuation application of Ser. No. 
07/117,937, filed Nov. 5, 1987, now U.S. Pat. No. 5,135,864, which is a 
continuation application of Ser. No. 06/785,638, filed Oct. 8, 1985, now U.S. Pat. 



2 



Application No. 08/475,822 

No. 4,708,818, which is a continuation application of Sen No. 06/558,109, filed 
Dec. 5, 1983, now abandoned. (Exhibit 4 at face page.) 

8. U.S. Patent No. 6,627,395 is currently assigned to Institut Pasteur and The 
United States of America as represented by the Secretary of the Department of 
Health and Human Services. (Exhibit 4 at face page.) 

9. In contrast, the instant application is currently assigned to Institut Pasteur and 
Centre National de la Recherche Scientifique. (Exhibit 5.) 

10. In order to file a Terminal Disclaimer in the instant application, the instant 
application and U.S. Patent No. 6,627,395 must be commonly owned. (See 37 
C.F.R.§ 1.321.) 

1 1 . Filing a Terminal Disclaimer will fix the expiration date of a patent issuing from 
the instant application as the same expiration date of U.S. Patent No. 6,627,395, 

12. Thus, a suspension of action will not extend the term of a patent issuing from the 
instant application. 

In view of the above facts, Institut Pasteur must determine the correct assignees 
of the claims of the instant application and the claims of U.S. Patent No. 6,627,395 and 
have the appropriate legal documents executed in order to file the required Terminal 
Disclaimer in the instant application. The difficulty in making this determination is 
complicated by the fact that the earliest claimed U.S. priority date in both applications is 
over 20 years ago. Nonetheless, Institut Pasteur is diligently trying to resolve this issue 
with the other assignees. Applicants believe that the above facts establish good and 
sufficient cause for a suspension of action in this application under 37 C.F.R. § 1.103 to 
allow time for Institut Pasteur to determine the correct assignees. Accordingly, 
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applicants respectfully request a suspension of action for a period of six months in this 
application. 

Please grant any extensions of time required to enter this response and charge 

any additional required fees to our Deposit Account No. 06-0916. 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 



Dated: November 28. 2005 By: 





Salvatore J. Ajrdgo / 
Registration No. 46,ofei 
Telephone: 202-408-4160 
Facsimile: 202-408-4400 
E-mail: arrigos@finnegan.com 
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Applicant(s) 
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"TsHm STATUTORY PERIOD FOR REPLY ,S SET TO EXPIRE , MONTH,S, PROM 

eTmed patent teiin adjustment See 37 CFR 1.704(b). 

Status ^o^nc 

I) 12 Responsive to communication(s) filed on 09 March 2005 . 

. . p|(^/^L 2b)S This action is non-final. 

Disposition of Claims 

4) 12 Clalm(s) _^7M and 52 is/are pending in the application. 

4a) Of the above daim(s) is/are withdravm from consideration. 

5) D Claim(s) is/are allowed. 

6) 12 ^■•^im(c) A7 51 and 52 is/are rqected. 

7) D Claim(s). is/are objected to. 

8) 0 Claim{s) _ are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10DThedrawing(s)f.ledon_is/are: accepted or objected to by the Exan^ne^^^^^ 

Applicant may no. request that any objection to the drav«ng(s) be held in abeyance. See 37 CFR 185(a). 
Applicant m y m i^. aoofoved WD disapproved by the Examiner. 

II) D The proposed drawling correction filed on is. a)U approvea dji_i mm 

If approved, corrected drawings are required In reply to this Office action. 
12)D The oath or declaration is objected to by the Examiner. 

Prioritv under 35 U.S.C. §§ 1 19 and 1 20 ■ ^ 
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iD Certified copies ofthepriotiVdocuments have been received. 
on certified copies of the priority documents («ve been received in Application No. _. 
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.seela.^ssroi:=;r'^^^^^^^^^ .. , 
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,5>o^i^reS:r=^^^^^ 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 129(a) 
1 This application is subject to the provisions of Public Law 1 03-465, effective June 
8, 1995. Accordingly, since this application has been pending for at least two years as ■ 
of June 8. 1 995, taking Into account any reference to an earlier filed application under 
35 U.S.C. 120. 121 or 365(c). applicant, under 37 CFR 1 .129(a). is entitled to have a 
first submission entered and considered on the merits if, prior to abandonment, the 
submission and the fee set forth in 37 CFR 1 .17(r) are filed prior to the filing of an c; . • | 
appeal brief under 37 CFR 1 .192. Upon the timely filing of a first submission and tHe j; ' 
appropriate fee under 37 CFR 1 .1 7(r), the finality of the previous Office action is ' 
withdrawn. In view of 35 U.S.C. 132, no amendment considered as a result of payment 
of the fee set forth in 37 CFR 1 .17(r) may introduce new matter into the disclosure of the 
application. 

Claim Rejections - 35 USC § 112 - Written Description 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and Process of , 
makirra and using it, in such full, clear, concise, and exact temis as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his inventbn. 

3. Claim 47. 51 and 52 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to reasonably convey to one skilled in the relevant art that the inventor(s), at the time 
the application was filed, had possession of the claimed invention. 
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. In analysis of the claims for compliance with the written 
of 35 U.S.C. 1 12, first paragraph, the written description guidelines np^^ 
aenus/species situationsthat "Satisfactory disclosure of a ^^represen^^^ 
depends on whether one of skill in the art would recxidnize tha^fe applicant was ih ; 
possession of the necessary common attributes or features of the elements possessed 
by the members of the genus in view of the species disclosed." (See: Federal Register: 
December 21. 1999 (Volume 64, Number 244), rex^sed guidelines for written 

description.). : ,.. . .^:}'::^:-r:.:--.r;^::.^i^-K-M'^-^^^ 

Claims 47, 51 and 52 aire gerieric dairre whrc^^^ a' sirigl^ sp^e^;^| 

That is. Applicant identified a single HIV-1 sequerice: ;How(everv;(li^ 
a genus of any HIV-1 nucleic acid anywhere, which genus comprises each of the 
hundreds of millions of different variants which exist around the world. These HIV-1 
variants are not disclosed in the specification resulting in a genus which includes 
variants for which no written description is iDroyided in the ITiis ja^e ,.,^^ i^^^^^^^^^ 

genus is represented In the specification by .only alahgte.HIV^i .sequence. vRiM^j;>v-;-(|| 
applicant has express possession of onjy a single HIV-1 sequence in a g^us whict)^^^^^^^^^^^^ 
comprises hundreds of millions of different possibilities, u. , ; ; .; yjv/v VM\ 

The claim indicates no common element or attributes of the . sequences thai Is , ;•( 
required. No structural domains such as specific ^imino acid sequel 
domains or any common attribute whatsoever is required;; Si mpl^^^^ 
the same name as that identified by Applicant (and regarding which Applicant lost ah ■ : 
interference to Chang et ai regarding priority). Claims 47, 51 and 52 have no structural 
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limitations or requirements which provide guidance on the identification of sequences 
which even distinguish, in a structural way, HIV-1 from any other similar lentivirus such , 
as SIV. Claims 47. 51 and 52 provide no written description of alleles, of Insertions, of 
deletions or of any other variation in the HIV-1 sequence. 

It is noted in the recently decided case The Regents of the University of 
ronforni. V Hi Lill v ^nH To 43 lJSPQ?d 139R (Fed. Cir. 1997) decision by the CAFC 

that 

■ = "A definition by function, as we have previously indicated, does not suffice : . ; : 
^ to define the genus because it is only an indication of v«J.a he gene does, 
rather than what it is. See Piers. 984 F.2d at 1 1 69- 71 . 25 USPQ2d at 

than a definition of what achieves that result. Many such genes may 
achieve that result. The description requirement of the patent statute 
requires a description of an invention, not an 'ndication of a resi^ tha on^ 
might achieve if one made that invention. See In re Wilder. 736 F.2d 1516. 
1521 222 USPQ 369, 372- 73 (Fed. Cir. 1984) (affirming rejection 
because the specification does "little more than outlin[e] goals appellants 
hope the claimed invention achieves and the problems the invention will 
hopefully ameliorate."). Accordingly, naming a type of matenal generally 
known to exist, in the absence of knowledge as to what that matenal 
', : consists of, is not a description of that matenal. " 

In the current situation, the definition of the sequence a an HIV-1 sequence, without any 

specific structure given in claims 47. 51 and 52. is precisely the situation of naming a 
. type of material which is generally known to lil^ely exist, but except for the single specific 
' example of a particular HIV-1 sequence provided in the specification, is in the absence 

of knowledge of the rriaterial composition and fails to provide descriptive support for the 

generic claim. 

It is noted that in Fi^rs v. Suoano (25 USPQ2d, 1601 ). the Fed. Cir. concluded 
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if inventor is unable to envision detailed chemical structure o DNA 
.iuenS codn^^^^^^ specific protein, as well as method of obtaining it 
fhPn cSnceptS^ not achieved until reduction to practice has occurred 
h«t ifuSer gene has been isolated-conception of any chemical ; 
Tubstance rfq'JrS d^^^^^^^^ other than by its 

funcUonal utility." 

The current situation is a definition of the compound solely but its functional utility, as an 
HIV-1 sequence, without any definition of the parUcular sequences claimed. Claims 47, 
51 and 52 envision a scope which encompasses any HIV-1 sequence but the 

specification does not provided the detailed cherncal structure of any DNA other tt^^;:^<| 
the single HIV-1 sequence described. 

In the instant application, a single specific sequence Is described. Also, in 
r..m inr. V. Mahurk arCIS USPQ2d 1111, CAFC1 991). it was concluded that: 

■ aoDlicant must also convey, with reasonable clarity to those sWUed in 
ari thatloptont, as of filing date sought, was in possession of mventoa 
^th lnventtorbeln9.;or pu^oses of "written description" inquiry, whatever 
is presently claimed." 

in the application at the time of filing, there is no record or descrlpUon which 
^uld demonstrate conception of any nucleic acids other than the single sequence 
expressly disclosed. Therefore, claim 47 falls to meet the written description 
requirement by encompassing sequences which are not described In the spedficatlon. 

Cte/m Re/ecltons - 35 use S t« - EnaWement 
4. Claims 47, 51 and 52 are rejected under 35 U.S.C. 112, first paragraph, because 
the specification, while being enabling for detection of the specific HIV-1 sequence 
disclosed in the specification, does not reasonably provide enablement for detection of 
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HIV-1 variants which are not disclosed in the specification. The specification does not 

enable any person skilled in the art to which it pertains, or with which it is most nearly 

connected, to use the invention commensurate in scope with these claims. 

Factors to be considered in determining whether a disclosure meets the 

enablement requirement of 35 USC 1 12, first paragraph, have been described by the 

court in In re Wands, 8 USPQ2d 1400 (CA FC 1988). Wands states at page 1404. 

"Factors to be considered in determining whether a disclosure would 

require undue experimentation have been summarized by the board in 

Ex parte Forman. They include (1) the quantity of experimentation , ; ; , , 

necessary, (2) the amount of direction or guidance presented. (3) the „ ... 
presence or absence of working examples, (4) the nature of the 
invention, (5) the state of the prior art. (6) the relative skill of those m 
the art, (7) the predictability or unpredictability of the art. and (8) the 
breadth of the claims." 

The nature of the invention 

The claims are drawn to a methods of detecting the presence of HIV-1 in a 
subject comprising the steps of detecting HIV-1 nucleic acids present in the supernatant 
of a biological sample. The invention is in a class of invention which the CAFC has 
characterized as "the unpredictable arts such as chemistry and biology." Mycogen 
Plant Sci., Inc. v. Monsanto Co.. 243 F.3d 1 31 6, 1 330 (Fed. Cir. 2001 ). 

The breadth of the claims ^ ' , 

The claims encompass diagnosis of any HiV-l virus, whether there is significant 
shared sequence or not! The claim includes no structural elements whatsoever 

regarding the Human Immunodeficiency virus. No specific polymorphisms in HIV-1 or 
sequence alterations are identified. The claims encompass any insertion, any deletion, 
any substitution or any alteration whatsoever relative to the HIV-1 sequence disclosed 



Application/Control Number: 08/475.822 Page 7 

Art Unit: 1637 

in the specification. No specific sequences are recited for the HIV-1 sequences are 
provided so these claim terms broadly encompass any sequence which can be so 
'. named. 

Quantity of Experimenation 

The quantity of experimentation in this area is extremely large since 
determination of the diagnostic efficacy of any particular HIV-1 sequence with relation to 
the presence of the virus would require identification of a disease cohort, since different 
Individuals are infected with different subtypes of the HIV-1 virus and different probes 
would function to detect different subtypes or other variants. In the case of HIV-1 
: polymorphisms, deletions, insertions and other sequence alterations, analysis of the 
entire cohort for the alteration would be required and performance of this method on a 
large enough sample to be statistically significant. This would require significant 
inventive effort, with each of the many intervening steps, upon effective reduction to 
practice, not providing any guarantee of success in the succeeding steps. 

The unpredictabilitv of the art and the state of the prior art 

The prior art shows that a probe which detects one strain of HIV-1 may fail to 
detect other HIV-I strains. Candotti et al (AIDS (1991) 5(8):1 003-7) notes "Moreover, 
the DNA amplified from two other isolates did not hybridize with the corresponding 
probe despite efficient PGR. Base substitutions were detected in the regions of proviral 
genomes involved in oligonucleotide annealing and were assumed to be responsible for 
the failure of both amplification and probing. Our data confirm that the genetic 
variability of HIV-1 may reduce the efficiency of PGR as a diagnostic procedure, 
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especially in the case of African isolates (emphasis added)." So even 8 years after the 
filing date of the specification from which priority is claimed, there was significant 
variability in the detection of HIV-1 using HIV-1 nucleic acids. This unpredictability is 
heightened with regard to the current application which was written in a time when 
oligonucleotide synthesis was unceri:ain and difficult, the PGR method used by Candotti 
had not yet been invented, and probe synthesis, selection and detection methods were 
significantly more primitive than they were in 1991 , much less now in 2004. 

Working Examples V;;;; = '^ ' ■ - ^•'■^-^V^^' 
The specification has one working example of an HIV-1 sequence. There are no 
other working examples. 

Guidance in the Soecification, 

The specification, while providing a general review of methods to diagnose HIV-1 
does not provide teachings sufficient to overcome doubts raised in the art \A(ith regards 
to the unpredictability of probes to function and with regard to the absence of any 
sequence for any HIV-1 other than the single sequence disclosed. It would essentially • 
be a trial and error process to make and use the many possible diverse species of HIV- 
1 encompassed by the claims in order to diagnose disease. ; 

Level of Skill in the Art 

The level of skill in the art is deemed to be high. 
Conclusion 

In the instant case, as discussed above, the level of unpredictability in the art is 
high as shown by the cited prior art, the specification provides one with little description 
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or guidance that leads one to a reliable method of diagnosis of HlV-1 . One of skill in the 
art cannot readily anticipate the effect of a change within, the subject matter' to. vy^ich the; 
claimed invention pertains. Further the specification doe^^ prpy'de gujdancfe:to;i^-V^^ 
overcome art recognized problems in diagnosis required to actually use the diagnostic r 
methods as broadly claimed for all HIV-1 nucleic acids whatever their sequence. Thus 
given the broad dainis in an art whose nature is identified as unpredictable^ the 
unpredictability of that art, the large quantity of research required to define these 
unpredictable variables, the lack of guidance provided in the specification, . Oi ;,! v j 
number of working examples and the hegatiye teaching 

against the high skill level in the art, it is the position of the exahiiner that it wd|uld ; ; ■ ; ; ., 
require undue experimentation for one of skill in th6 art to perform the method/pf AheV/^ 
claim as broadly written. 

Double Patenting 

5. Claims 51 and 52 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1 -6 pf U.S. 
Patent No. 6,627,395 Although the conflicting claims are not idehtical, they are riot . 
patentably distinct from each other because the issued claims riepresent a sjDedes; ^" 
which anticipates the current generic claims. 

Claims 1-6 of U.S. Patent No. 6,627,395 teach a method for preparing and v 
detecting HIV-1 RNAfroma lysate of an HIV-1 virus, said methbd conipris^ 
providing a biological sample that comprises hunrian Cp4+ lymphocytes infected v/^^^ 
HIV-1 virus; (b) separating said virus from said human Cb4+ lymphocytes; (c) ■ • 
centrifuging said separated virus to form a fraction comprising concentrated virus; (d) 
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isolating said fraction comprising concentrated virus; (e) lysing said virus; (f) 
precipitating the RNA of said virus; and (g) detecting said viral RNA. 

2. The method of claim 1 , wherein said method comprises banding said virus on 
a sucrose; gradient or a metrizamlde gradient. 

3. The method of claim 1 . wherein said method comprises pelleting said vims. 

4. The method of claim 3, wherein said method comprises precipitating said 
virus with polyethylene glycol. 

5. The method of claim 1 , wherein the virus is lysed with SDS. 

6. The method of claim 1 , wherein said nudeic add is precipitated with 
trichloroacetic add. 

6. The nonstatutory double patenting rejection is based on a judidally created 
doctrine grounded In public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exdude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 

F 3d 1046. 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887. 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937. 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438. 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
41 8 F.2d 528. 1 63 USPQ 644 (CCPA 1 969). 

A timely filed terminal disdaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .1 30(b). 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disdaimer. A terminal disdaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Response to Arguments 

7. Applicant's arguments filed March 9, 2005 have been fully considered but they 



are not persuasive. 
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Applicant simply argues that the claims are allowable. The rejections above 
contra vert that position. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey Fredman whose telephone number is (571)272- 
0742. The examiner can normally be reached on 6:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571)272-0782. The fax phone nunriber for 
the organization where this application or proceeding is assigned is 703-872-9306. ! ! . . 

Information regarding the status of an application may be obtained finom the •? 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained frorn either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available.through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-clirect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). ^^^^^^^^ 

Jeffrey Fredman 
Primary Examiner 
Art Unit 1637 
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Customer No. 22,852 
Attorney Docket No. 3495.0010-24 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of: 
Marc ALIZON et al. 
Application Ser. No.: 08/475.822 
Filed: June 7. 1995 



Group Art Unit: 1637 
Examiner: Jeffrey N. FREDMAN 
Confirmation No.: 4214 



For CLONED DNA SEQUENCES REU^TED TO THE GENOMIC RNA OF 
S^MP^^ADENOPATHY-ASSOCIATED VIRUS (LAV) AND PROTEINS 
ENCODED BY SAID LAV GENOMIC RNA 

Commissioner for Patents 

P.O. Box 1450 
Alexandria. VA 22313-1450 

Sir: 

RESPONSE 

In response to the Office Action dated April 25. 2005. the period for response to 
which has been extended by filing a Petition for Extension of Time and fee concun-ently 
herewith, applicants submit the following remarks. 



" AplSTication Ser. No. 08/475,822 

REMARKS 

Reconsideration of this application is respectfully requested. 
Claims 47, 61 , and 52 are pending in this application. 

Claims 47, 51. and 52 were rejected under 35 U.S.C. § 1 12, first paragraph, as 
allegedly containing subject matter that was not described in the specification In such a 
way as to reasonably convey to the skilled artisan that the inventors had possession of 
the claimed invention at the time the application was filed. The Office alleges that the 
claims encompass a genus of HI V-1 variants, which are not disclosed In the 
specification. 

Applicants traverse the rejection. Claims 47, 51 , and 52 are directed to generic 
methods for preparing and detecting the presence of HIV-1 RNA. These methods do 
not require knowledge of the sequence of the HI V-1 virus that is prepared and detected. 
Thus, applicants need not provide the sequence of all HIV-1 viruses to describe a 
generic method that will work with all of these vimses. Moreover, the OfRce has set 
forth no reasons to doubt that the claimed methods will work regardless of the sequence 
of the HIV-1 virus that is prepared and detected. Accordingly, applicants respectfully 
request withdrawal of the rejection. 

Claims 47, 51, and 52 were rejected under 35 U.S.C. § 112, first paragraph, 
because the specification, while being enabling for detection of the specific HIV-1 
sequences disclosed in the specification, allegedly does not reasonably provide 
enablement for detection of HIV-1 variants that are not disclosed in the specification. 
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Applicants traverse the rejection. First, claim 51 does not require "detecting" 
HIV-1. Thus, the basis for the Officers rejection of claim 51 is in error, and applicants 
respectfully request withdrawal of the rejection. 

Second, as long as applicants' specification discloses at least one method for 
making and using the claimed invention that bears a reasonable correlation to the entire 
scope of the claim, then the enablement requirement of 35 U.S.C. § 1 12. first 
paragraph, is satisfied. See In re Fisher, 166 U.S.P.Q. 18. 24 (C.C.P.A. 1970). 
Applicants' specification fulfills this requirement. The methods of claims 47, 50 and 51 
do not require knowledge of the sequence of the HIV-1 virus that is prepared and 
detected. The Office has set forth no reasons to doubt that the claimed methods will 
work regardless of the sequence of the HIV-1 vims that is prepared and detected. 
Accordingly, applicants respectfully request withdrawal of the rejection. 

Claims 51 and 52 were rejected under the judicially created doctrine of 
obviousness-type double patenting over claims 1-6 of U.S. Patent No. 6,627,395. 
Solely to expedite prosecution of this application and not in acquiescence to this 
rejection, applicants agree to file a Terminal Disclaimer once applicants have 
determined the correct inventors and ownership of this application. 

Applicants respectfully submit that this application is in condition for allowance. 
In the event that the Examiner disagrees, he is invited to call the undersigned to discuss 
any outstanding issues remaining in this application in order to expedite prosecution. 
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Please grant any extensions of time required to enter this response and charge 

any additional required fees to our deposit account 06-0916. 

Respectfully submitted, 

FINNEGAN, HENDERSON. FARABOW. 
GARRETT & DUNNER. L.L.P. 



Dated: October 25. 2005 



By: , /^ /- 

Salvatore (j/ Arrig^ 



Reg. No. 46,063 
Telephone: 202-408-4160 
Facsimile: 202-408-4400 
E-mail: arrigos@finnegan.com 
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IN THE UNI1 
In re Application of: 
MarcALIZONetal. 
Application Ser. No.: 08/475,822 
Filed: June?. 1995 



PATENT 
Customer No. 22.852 
Attorney Docket No. 3495.0010-24 



ES PATENT AND TRADEMARK OFFICE 



Group Art Unit: 1634 

Examiner: Jeffrey Nomr^an Fredman 

Confirmation No.: 4214 



Pnr n ONED DNA SEQUENCES RELATED TO THE GENOMIC RNA OF 
LYM^^^ADENOPA^^^^ VIRUS (LAV) AND PROTEINS 

ENCODED BY SAID LAV GENOMIC RNA 

Commissioner for Patents 

P.O. Box 1450 
Alexandria. VA 22313-1450 

Sir: 

AMENDMENT AND RESPONSE 

In response to the Office Action dated February 13. 2004. applicants submit the 
following amendments and remarks. Please amend this application as follows. 
Amendments to the Specification begin on page 2 of this paper. 
Amendments to the Claims are reflected in the listing of claims in this paper. 
Remarks begin on page 5 of this paper. 



Application Ser. No.: 08/475,822 



AMENDMENTS TO THE SPE CIFICATION: 

Please replace the first paragraph of the specification with the following amended 
paragraph: 

This application is a division of application Serial No. 07/158.652, filed February 
22. 1 988 (pending), which is a division of Serial No 06/771 .248. filed August 30. 1985 
(now abandoned). This application is also a cont inuation-in-part of application serial no, 




flp plination Serial No. 06/771.230. filed Auous t 30. 1985 (now abandoned), which is a. 
rnntintiation-in-partof aPDiication Rt»rial No. 06/7 06 562. filed Fehniarv28. 1985 (now 
ahandonedV which is a continuation-in-par t of aoplication Serial No. 06/558.109, filed 
December 5. 1983 (now abandoned). 



Application Ser. No.: 08/475,822 

AMENDMENTS TO THE CLAIMS : 

The following listing of claims replaces all prior versions of the claims. 

LISTING OF CLAIMS: 

1-34. (canceled) 

-^5. (currently amended) An in vitro diagnostic method for detecting the 
presence ef-abser»Ge of nucleic acid of a Human Immunodeficiency Virus Type 1 (HIV- 
1) in a biological sample comprising: 

(fl^ providing a cell-free si mftrnatant of a hiolooical fluid comprising cells 

infftcted with HIV-1. and 

(a) M contacting said b i olog i ca l comple supematant with one or more nucleic 

acid probes comprising 

(i) a nucleic acid of ORF-1 of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MEQAPEDQGPQREPHNEWTLELLEELKNEAVRHFPRIWLHGLGQHIYETYGDT 

WAGVEAIIRILQQLLFIHFRIGCRHSRIGVTQQRRARNGASRS. 

(ii) a nucleic acid of ORF-4 of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MQPIQIAIAALWAIIIAIWWSIVIIEYRKILRQRKIDRLIDRLIERAEDSGNESEGEIS 

ALVEMGVEMGHHAPWDIDDL, and 

(iii) a nucleic acid of ORF-R of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MGGKWSKSSWGWPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAAT 

NAACAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRRQDI 
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LDLWIYHTQGYFPDWQNYTPGPGVRYPLTFGWCYKLVPVEPDKVEEANKGENTSLLH 
PVSLHGMDDPEREVLEWRFDSRI_AFHHVARELHPEYFKNC:and 

^ (cl detecting the formation of hybrids between said one or more nucleic acid 
probes and HIV-1 nucleic acid present in said biological sample supernatant. 

36. (previously presented) The method according to claim 35, wherein said 
probe is labeled with a label selected from the group consisting of a radioactive label, an 
enzymatic label, and a fluorescent label. 

37. (currently amended) An /n wYao diagnostic method for detecting the 
presence or abconce of nucleic acid of a Human Immunodeficiency Virus Type 1 (HIV- 
1) in a biological sample compi-ising: 

(a) providino a cell-free supernatant of a biological fl uid comprising cells 

infected with HIV-1 . and 

(a) (bi contacting said biological samp le supernatant with one or more nucleic 

acid probes comprising 

(i) a nucleic acid of ORF-1 of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MEQAPEDQGPQREPHNEV\n-LELLEELKNEAVRHFPRIWLHGLGQHIYETYGDT 

WAGVEAIIRILQQLLFIHFRIGCRHSRIGVTQQRRARNGASRS and 

(il) a nucleic acid of ORF-4 of Human Immunodeficiency Vims Type 1 

(HIV-1) encoding the amino acid sequence: 

MQPIQIAIAALWAIIIAIWWSIVIIEYRKILRQRKIDRLIDRLIERAEDSGNESEGEIS 

ALVEMGVEMGHHAPWDIDDL; and 
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(b) {cl detecting the formation of hybrids between said one or more nucleic acid 
probes and HIV-1 nucleic acid present in said biologica l sampio suoematant . 

38. (previously presented) The method according to claim 37, wherein said 
probe is labeled with a label selected from the group consisting of a radioactive label, an 
enzymatic label, and a fluorescent label; -- 

39. (currently amended) An in vitro diagnostic method for detecting the 
presence or absonco of nucleic acid of a Human Immunodeficiency \/irus Type 1 (HIV- 
1) in a biological sample comprising: 

(a) providing a cell-free supernatant of a biological fluid comprising cells 
infected with HIV-1. and 

{a) {bl contacting said bio l ogical samp I o supernatant with one or more nucleic 
acid probes comprising 

(i) a nucleic acid of ORF-4 of Human Immunodeficiency Virus Type 1 
(HIV-1) encoding the amino acid sequence: 

MQPIQIAIAALWAIIIAIWWSMIEYRKILRQRKIDRLIDRUERAEDSGNESEGEIS 
ALVEMGVEMGHHAPWDIDDL and 

(ii) a nucleic acid of ORF-R of Human Immunodeficiency Virus Type 1 
(HIV-1) encoding the amino acid sequence: 

MGGKWSKSSWGWPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAAT 
NAACAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRRQDI 
LDLWIYHTQGYFPDWQNYTPGPGVRYPLTFGWGYKLVPVEPDKVEEANKGENTSLLH 
PVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFKNC;and 



5 



Application Ser. No.: 08/475,822 

(b) M detecting the formation of hybrids between said one or more nucleic acid 
probes and HIV-1 nucleic acid present in said bio l ogical sample supernatant . 

40. (previously presented) The method according to claim 39, wherein said 
probe is labeled with a label selected from the group consisting of a radioactive label, an 
enzymatic 4abel,-and a fluoreseent-labei.- — — 

41 . (previously presented) An in vitro diagnostic kit for detecting the presence or 
absence of nucleic acid of a Human Immunodeficiency Virus Type 1 (HIV-1 ) In a 
biological sample comprising: 

(a) a composition comprising one or more nucleic acid probes comprising 
(1) a nucleic acid of ORF-1 of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MEQAPEDQGPQREPHNEWTLELLEELKNEAVRHFPRIWLHGLGQHIYETYGDT 

WAGVEAIIRILQQLLFIHFRIGCRHSRIGVTQQRRARNGASRS, 

(ii) a nucleic acid of ORF-4 of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MQPIQIAIAALWAIIIAIWWSIVIIEYRKILRQRKIDRLIDRLIERAEDSGNESEGEIS 

ALVEMGVEMGHHAPWDIDDL. and 

(iii) a nucleic acid of ORF-R of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MGGKWSKSSVVGWPfVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAAT 

NAACAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRRQDI 

LDLWIYHTQGYFPDWQNYTPGPGVRYPLTFGWCYKLVPVEPDKVEEANKGENTSLLH 

PVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFKNC; 
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(b) reagents for detecting the hybrids; and 

(c) a biological reference sample lacking nucleic acid recognized by said 

nucleic acid probe composition. 

42. (previously presented) The kit according to claim 41, wherein said probe is 

-labeled^w'it+i^ labe^seleGted from the group consisting of a radioactive label, an 
enzymatic label, and a fluorescerit label. 

43. (previously presented) An in vitro diagnostic kit for detecting the presence or 
absence of nucleic acid of a Human Immunodeficiency Virus Type 1 (HIV-1 ) in a 
biological sample comprising: 

(a) a composition comprising one or more nucleic acid probes comprising 

(i) a nucleic acid of ORF-1 of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MEQAPEDQGPQREPHNEWTLELLEELKNEAVRHFPRIWLHGLGQHIYETYGDT 

WAGVEAIIRILQQLLFIHFRIGCRHSRIGVTQQRRARNGASRS and 

(ii) a nucleic acid of ORF-4 of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MQPIQIAIAALWAIIIAIWWSIVIIEYRKILRQRKIDRLIDRLIERAEDSGNESEGEIS 

ALVEMGVEMGHHAPWDIDDL; 

(b) reagents for detecting the hybrids; and 

(c) a biological reference sample lacking nucleic acid recognized by said 
nucleic acid probe composition. 
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44. (previously presented) The kit according to claim 43, wherein said probe is 
labeled with a label selected from the group consisting of a radioactive label, an 
enzymatic label, and a fluorescent label. 

45. (previously presented) An in vitro diagnostic kit for detecting the presence or 
absence -effHieleie-aeid-Gf a Human Immunodeficiency Virus Type 1 (HIV-1) in a 

biological sample comprising: 

(a) a composition comprising one or more nucleic acid probes comprising 

(i) a nucleic acid of ORF-4 of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MQPIQIAIAALWAIIIAIWWSIVIIEYRKILRQRKIDRLIDRLIERAEDSGNESEGEIS 

ALVEMGVEMGHHAPWDIDDL and 

(ii) a nucleic acid of ORF-R of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MGGKWSKSSWGWPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAAT 

NAACAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRRQDI 

LDLWIYHTQGYFPDWQNYTPGPGVRYPLTFGWCYKLVPVEPDKVEEANKGENTSLLH 

PVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFKNC; 

(b) reagents for detecting the hybrids; and 

(c) a biological reference sample lacking nucleic acid recognized by said 
nucleic acid probe composition. 

46. (previously presented) The kit according to claim 45, wherein said probe is 
labeled with a label selected from the group consisting of a radioactive label, an 
enzymatic label, and a fluorescent label. 
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47. (new) An in vitro diagnostic method for detecting the presence of nucleic 
acid of a Human Immunodeficiency Virus Type 1 (HIV-1) in a biological sample 
comprising: 

(a) providing a cell-free supernatant of a biological fluid comprising cells 
-ififeeted-wi«i HIV-1-rand — — : 

(b) detecting HIV-I nucleic acid present in said supernatant. 

48. (new) The in vitro diagnostic method of claim 47. wherein the presence of 
nucleic acid of a Human Immunodeficiency Virus Type 1 (HIV-1) is detected by 

(a) contacting said supernatant with one or more nucleic acid probes 
comprising: 

(i) a nucleic acid of ORF-1 of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MEQAPEDQGPQREPHNEWTLELLEELKNEAVRHFPRIWLHGLGQHIYETYGDT 

WAGVEAIIRILQQLLFIHFRIGCRHSRIGVTQQRRARNGASRS. 

(ii) a nucleic acid of ORF-4 of Human Immunddeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MQPIQIAIAALWAIIIAIWWSIVIIEYRKILRQRKIDRLIDRLIERAEDSGNESEGEIS 

ALVEMGVEMGHHAPWDIDDL. and 

(iii) a nucleic acid of ORF-R of Human Immunodeficiency Virus Type 1 

(HIV-1) encoding the amino acid sequence: 

MGGKWSKSSWGWPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAAT 

NAACAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRRQDI 



9 





Application Ser. No.: 08/475,822 



LDLWIYHTQGYFPDWQNYTPGPGVRYPLTFGWCYKLVPVEPDKVEEANKGENTSLLH 
PVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFKNC; and 

(b) detecting the formation of hybrids between said one or more nucleic acid 
probes and HIV-1 nucleic acid present in said supernatant. 

497-tnew) -T+ie~/nn//YroTliagnDSti wherein the presence of 

nucleic acid of a Human Immunodeficiency Virus Type 1 (HIV-1) is detected by 
(a) contacting said supernatant with one or more nucleic acid probes 
comprising: 



(HIV-1) encoding the amino acid sequence: 

MEQAPEDQGPQREPHNEWTLELLEELKNEAVRHFPRIWLHGLGQHIYETYGDT 
WAGVEAIIRILQQLLFIHFRIGCRHSRIGVTQQRRARNGASRSand 



(HIV-1) encoding the amino acid sequence: 

MQPIQIAIAALVVAIIIAIVVWSIVIIEYRKILRQRKIDRLIDRLIERAEDSGNESEGEI^ 
ALVEMGVEMGHHAPWDIDDL; and 

(b) detecting the formation of hybrids between said one or more nucleic acid 
probes and HIV-1 nucleic acid present in said supernatant 

50. (new) The in vitro diagnostic method of claim 47, wherein the presence of 
nucleic acid of a Human Immunodeficiency Virus Type 1 (HIV-1) is detected by 

(a) contacting said supernatant with one or more nucleic acid probes 
comprising: 



(i) 



a nucleic acid of ORF-1 of Human Immunodeficiency Virus Type 1 



(ii) a nucleic acid of ORF-4 of Human Immunodeficiency Virus Type 1 
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(i) a nucleic acid of ORF-4 of Human Inrimunodeficiency Virus Type 1 
(HIV-1) encoding the amino acid sequence: 

MQPIQIAIAALWAIIIAiVVVySIVIIEYRKILRQRKIDRLIDRLIERAEDSGNESEGEIS 
ALVEMGVEMGHHAPWDIDDL and 

(ii) a nucleic acid of ORF-R of Human Immunodeficiency Virus Type 1 
(HIV-1) encoding tlie amino acid sequence: 

MGGKWSKSSWGWPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAAT 
NAACAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRRQDI 
LDLWIYHTQGYFPDWQNYTPGPGVRYPLTFGWCYKLVPVEPDKVEEANKGENTSLLH 
PVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFKNC; and 

(b) detecting the formation of hybrids between said one or more nucleic acid 
probes and HIV-1 nucleic acid present in said supernatant. 
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REMARKS 

Reconsideration of tliis application Is respectfully requested. 
Claims 35, 37, and 39 have been amended. Claims 47-50 are new and are 
derived from claims 35-46. No new matter enters by amendment. 

-eiaims-35, 37, 39,-41, 43; and ^Swerei^ejected-tJnder SS-U.S.G; § 102(e) as 
allegedly being anticipated by Chang (U.S. Patent No. 6,001 ,977) and claims 35-46 
were rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over Chang et 
al. in view of White et al. (U.S. Patent No. 4,677,054). The Examiner's position rests on 
the allegation that applicants' LAV strain and Chang's HTLV-III strain came from the 
same person and represent different isolates of the same virus. Based on this 
allegation, the Examiner concludes that differences between Chang's sequence and 
applicants' sequence are due to "sequencing errors." 

Applicants traverse the rejection. There is no evidence of record to support the 
Examiner's conclusion. Rather, the evidence of record supports the opposite 
conclusion. First, the sequences of applicants' LAV clone and Chang's HTLV-III clones 
are different. (See U.S. Patent No. 6,001 ,977.) Second, the extent of differences Is 
higher than would be expected for sequencing errors. (See Applicants' August 1 , 2003, 
Amendment at 3-5.) Third, Ratner et al. indicates that differences In the sequence of 
clones of HIV-1 need not be due to sequencing errors. (Ratner et al. at 59.) 

The Examiner's conclusion that Ratner et al. does not support applicants' 
position is in error. Ratner et al. found a substantial number (79) of differences between 
two different clones of HTLV-III (HXB2 and BH10). Ratner et al. indicates that these 
differences are unlikely "to represent cloning artifacts or sequencing errors since 1) 
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these alterations were confirmed by DNA sequences from both strands of both clones, 
and 2) 82% of these changes are present in other previously sequenced HTLVill/LAV 
clones." (Ratner et al. at 59, H 4.) Since Ratner et al. shows that two different clones of 
the same strain (HTLV-III) can have substantial differences in sequence, there is no 
reason to believe that t^ie-differenGes-between-applieants'-LAV -clefle and Chang's 
HTLV-III clone must be due to sequencing errors. 

Similar to the sequence of BH1 0 and BH5 in the '977 patent (see Table 3 in 
Applicants' September 3, 2002, Amendment and Response), Ratner's sequence 
contains a frameshifl in the Vpr prf due to an additional T at position -5350. (Ratner et 
al. at 61, Figure 1.) Thus, three different clones of HTLV-III contain the same difference 
from applicants' strain. Consequently. Ratner et al. supports that Chang's BH10 clone 
does not encode applicants' Vpr. Accordingly, applicants' claimed nucleic acids 
expressing Vpr cannot be anticipated by Chang. 

Furthermore, Muesing et al. (Exhibit 1) independently isolated cDNA and proviral 
clones of HTLV-III from the H9/HTLVIII cell line. (Muesing et al. at450, col. 2.) The 
sequence of HTLV-III presented in Figure 3 shows that Muesing's clones, similar to 
Chang's clones, contain a frameshifl in the Vpr orf due to an additional T at position 
-5350. {Id. at 453, Figure 3.) Thus, Muesing et al. provides evidence that the virus or 
viruses in the H9/HTLVIII cell line, from which Chang's clones were derived, do not 
encode applicants' Vpr. Accordingly, applicants' claimed nucleic acids expressing Vpr 
cannot be anticipated by Chang. 

Applicants' LAV strain and Chang's HTLV-III strain may have come from the 
same person and may represent different isolates of the same virus. However, the 
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issue in this case is whether the sequence of applicants' clones and Chang's clones 

are the same. The Examiner's conclusion ignores the potential for the introduction of 

nucleotide sequence changes during virus replication in vivo and in vitro during 

preparation of the clones (see, e.g., Goodenow et al., Peden et a!., and Pang et al.; 

Exhibits-2-4) and Wie eensequent tess-Gf-the-ability^o-express-partieular HIV-1 gene 
products. 

Chang's isolate was passaged in the H9/HTLVIII cell line prior to being cloned. 
(U.S. Appl. 06/643,306 at 6-7; Exhibit 5.) The H9/HTLVIII cell line was established by 
infection with material from several patients. (Muesing et al. at 452, col. 1.) Muesing et 
al. indicates that the H9/HTLVIII cell line contains "about five intact provims copies." 
{Id.) Moreover, Muesing et al. indicates that "these results suggest that two or more 
distinct virus isolates are integrated stably in the H9/HTLVIII cell line." {Id.) Muesing et 
al. found 68 nucleotide differences between the sequences of proviral and cDNA clones 
and concluded that "a significant degree of nucleotide heterogeneity is displayed by the 
proviral and cDNA sequences." {Id.) Consequently, multiple nucleotide sequences of 
HIV-1 were present in the cell line used in the generation of Chang's clones. In light of 
this evidence, the differences in sequence between applicants' and Chang's clones are 
likely due to the presence of multiple viruses in the H9/HTLVIII cell line or due to 
changes in the viruses during passage in the H9/HTLVIII cell line, and not due to 
"sequencing errors." Accordingly, applicants respectfully request withdrawal of the 
rejection. 

In addition, generic claim 47 is fully supported in the present application and 
through the priority chain now claimed to Appln. Ser. No. 06/558,109, filed Decembers, 
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1983. The earliest claimed priority date of Chang is August 22, 1984. Consequently, 

Chang is not effective prior art with respect to claim 47. 

Applicants respectfully submit that this application is in condition for allowance. 

In the event that the Examiner disagrees, he is invited to call the undersigned to discuss 

-^fiy©ut6tefldfngHSsuesH«rnaiBifig4n4Ws-appW 

Please grant any extensions of time required to enter this response and charge 

any additional required fees to our deposit account 06-0916. 

Respectfully submitted, 

FINNEGAN. HENDERSON. FARABOW. 
GARRETT & DUNNER, LLP. 



Dated: Aoril 23. 2004 


By: ^ 


Tigo^ 




Salvatore J/A 






Reg. No. 46>0 
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Telephone: 202-408-4160 
Facsimile: 202^08-4400 
E-mail: arrigos@finnegan.com 
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MEASURE OF REVERSE TRANSCRIPTASE 
ACTIVITY ON SUCCESSIVE FRACTIONS 
OF SUCROSE GRADIENT 

MEASURE OF ACID PRECIPITABLE MATERIAL 
LABELLED WITH pH] URIDINE. 

DENSITY VARIATION OF THE GRADIENT. 
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IMMu'SmJScY VIRUS TYPE 1 ^^'^ITtt.c^SSS/m^ewe.cpu.iocultu^ 

(HIV-1) medium with phytohemagglutinin (PHA), T-ceU grow^ 

. 1. . o KT AQ/ni0 9Q7 factor. CTCGF), and antisemm to human a interferon ("^^ 

This is a continuation of apphcaUon Ser. No. 08/0iy./y /, ^^^^ ^ RPMI-1640 medium supplemented with 

filed Feb. 18, 1993, which is a division of application Ser. antibiotics, 10"*M ^-mercaptoelhanol, 10 percent fetal calf 

NTo 07/876,297, filed Apt. 30, 1992, now abandoned, which q j ^^^^^ ^^^^ antibody to human a interferon 

is a continuation application of Ser. No. 07/117,937, filed lO /neutralizing titer, 7 lU at 10"* dilution and 10 percent 

Nov 5 1987, now U.S. Pat No. 5,135,864, which is a jcGF, free of PHA'O- The reason for using the antiserum to 

contim^tion application of Ser. No. 06/785,638, filed Oct. 8, a-interferon was to neutralize endogenous interferon which 

1985 now Pal No. 4,708,818, which is a continuation ^ secreted by cells chronically infected by viruses, mcluding 

aoDlication of Ser. No. 06/558,109, filed Dec. 5, 1983, now retroviruses. In the mouse system, it had previously been 

ffioH ^ ' ' ' ,5 anti-serum to interferon could mcrease retrovirus 

hasbeenreportedmainlyintomosexiuilmaleswi^^^^^^^ 15 days of culture, a reverse transcriptase activity 

partners, and epidemiological studies suggest bonzonua ^J^^lf ^ supernatant by using the ionic 

picture of persistent multiple lymphadenopathies has also .. . _ ^ ^^jy isolated virus as a 

ivmnh nodes is that of rcactive hyperplasia. Such cases may i ne ncwiy laojaiw ^""^ j c ♦ 
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3 4 

characteristics which distinguish them completly from other Iropism for *e«oeUf- ^" ^^^..^.'^fg^ott 
HTT.V niese characteristics will be referred to heieafter monoclonal anUbodies ^•"f '^'?«'.^^"?y 
Zl^. appropriate in .lation to the drawing. It *ows ^ a^e^M? Tu^J^Trt 
Cloves representative of vanalion of reverse Iranscnptase ^ tte mono-clonal antibodies corn- 
activity and pH] uridme acUvity respectively versus^suc- 5 ^^^^j ^qRTHO tmder the trademark OKTB did not 
cessive fractions of the LAV, virus in the sucrose gradient. infected under the same conditions, any 
after ultra-centrifiigation therein of the virus contents of a detectable RT activity even 6 weeks after vims infection, 
cell-free supernatant obtained from a culture of mfected !„ most cases of AIDS, the ratio of 01Cr4* over OKTB* 
lymphocytes. ceils wWdi is normally over 1, is depressed to values as tow 

The analysis of LAVj virus by resorting to reveise 10 ^j^^ ^^^^ 

transcrq>use activity can be carried out according to the ^ ^^y^ y^f^ ^i^o immunologically distinct from 

procedure which was used in relation to virus from patient previously known HTLV-1 isolates from cultured T lym- 

1, on FIG. 1. The results of the analysis are illustrated on phocytes of patients with T lymphomas and T leukemias. 

rio 1 Cord blood T lymphocytes infected with virus from The antibodies used were specific for the pl9 and p24 core 

patient 1 were labcUed for 18 hours with pH] urinde (28 is proteins of HTLV-1. A monoclonal anUlxidy to pl9 

Ci/mmole, Amersham; 20 |<Ci/ml). ail-free supernatant Robert-Guroff et al. "J. Exp. Med."154, 1957 (1981)) and a 

was ultra-eentrifuged for 1 hour at 50.000 rev/min. The polyclonal goat antibody to p24 (V. S. Kalyanaraman et al. 

pelletwasresuspendedin200;dofNTEbuffer(10mMtris. "J- ViroI.^ 38. 906 (1981)) were used m an m 

pH 7.4, 100 mM NaQ, and 1 mM EDTA) and was oentn- rescenoe assay against mfected cejls&om WPI^L!, 

fiwed ove^a 3-ml linear sucrose gradient (10 to 60 percent) 20 patient 1 and lymphocytes obtained from a healthydonor 

4v/mtTor 90 minutf in an EC type SB 498 ^-^^^ff^^^^.^r^'^^.'^Y:^^ 

rotor FncUons (200^) were coUected, and 30^ samples cellsdU ^J.^'^'^'k ^>!iiv iSSd^^ 

of each fraction werrassayed for, DNA fi,A dependant Unes of cord ^y'^^%''*r'^^\'±^'fZff Vs 

polymerase activity with 5 mM Mg»* and poly(A)-oligo- 1 (M. Popovic P. S. Sann. M. Robert;G'«°J. Y' J- 

fjnMtemolateprLier;a20-ulportionofeachfractionwas 2S Kalyanaraman, D. Mann, J. Mmowada. R. C 0«llo. So- 

SSSST^ rcentSoroacetic add and then ence" 219. 856 (1983))and used as controls showed strong 

filtered on a 0 45-um Milliporc filter. Tlie ^ labeUed add surface fluorescence. .... . . 

S^aWe material was measured in a Padcard p counter. In older to detennine which yira^ "''^en Jj^^ 

mt the new virus isolate was a retiovinB was further by Mitibodies present m the paUenfs sera, several immuno- 

indicated by its density in the above sucrose gradient, which 30 predpitalion experiments were earned Cordjy^- 

was 1 16 and by its labelling with \=H] uridine (FIG. 1). A cytes infected with virus from paHent 1 and "nmfccted 

7^1 sedfimS RNA appeals to be assodated with the controls were labelled with f^S] methiomne for 20 hours^ 

I AV ^ ■ Cells were iysed with detergents, and a cytoplasmic SIC 

Vinis-infected cells from the original biopsy as weU as e'*"? 

infected lymphocytes from the first and second viral pas- 35 was banded m a su£««e gradient Bort, •"atouk were 

sages were uLd to determine the optimal requirements for immunoprecpitated by antiserum to ^^\f^;^yf^^ 

reverse transcriptase activity and the template spedfidty of from patient 1, and by serum samples frpo. h^J^^o^- 

e^m3 results were the same in all instances. Hie Immunocomplexes were analyzed by^P^lJ^fy^ 8f> 

reverse transcriptase activity displayed a strong affinity for eletmphoresis under denaturing ojnditioiu^. A l^pwtein 

poly(adenylale^H,ligodeoxy-thymidylate) [poly(A)-oligo « Pn=«nt in the vin^mfecled cells from pati^tl^^ 

rjn l and required Mg^ with an optimal concentraUon cells infected with this virus, was qiecificaUyiecogmKd by 

fi^Notd anTttoal pH of 7.8. t4 reaction was not serum from patient 1 but not by antisenm. to ITILV-l p24 

Lhibit.^i by actinomycin D. THis character, as weU as the obtained under similar conditio^ or ^"^ °J 

preferential specificity for riboseadenylate- donors Conversely the p24 P«^°' J"^.^,!^' ™S 

deoxythymidylate over deoxyadenylate-deoxythymolylate, 4$ infected cdl extracts was recogmzed by antibodies to fTTLV 

distinguish the viral enzyme from DNA-dependent poly- but not by serum frpm paUent 1. „, .fi^ri„„ „. 

^ The main protein (p25) detected after punficaUon of 

""eiSuon microscopy of ultrathin sections of virus- "S-methionine-labdled virus hits a molecular wei^t of 

proS cells shows two types of particles, presumably about 25.000 (or 25KDa). Tins is ±e only Prol^ '^ 

^sponding to the immatiTand mature forms of the 50 nized by the serum of paUent 1. By ^alogy w«h other 

virus: immature particles are budding at the ceU surface, retroviruses, this major protem was considered to be located 

with a dense crescent in close contact with the plasma in the viral core. 

membrane.Occasionally.someparticlesremaininthisstate. THiscan be confirmed in immuno-ekctron n"«(^Py 

Sbd^g frwd from (he cell surface. experiments, whidi showthat the paUenfs serum can aajhi- 

Mature particles have a quite different morphology with ss tinate the viral cores. Conversely, '^.'^^'^^^^^^.^ 

a small, deiL. eccentric corS (mean diameter: 41 nM). Most rabbit against an ether treated virus did not precipitate the 

ofvirions are round (mean diameter: 139 nM) or ovoid, but p25 protem. . , ,.^i.„:h. 

in some pictures, espedally in the particles seen in the The viral origin of other proteins seen m Polya<^lamide 

oriS cSlture from whidi the virus was isolated, a tailed gel electrophoresisof punfied virus is more difficult to 

ShoC can also be observed. The latter form can also 60 assess. Apl5 protein co^d be seen after sflver st^mng, btU 

rSr^td in cytoplasmic vesides which were released in was much weaker after ^^S-methionme If Aaps Je to Ae 

the medium. Such particles are also formed by budding from paucity of this amino-acid in the protein. In 

vesicle membranes range, a contammaUon of the virus by ceUular proteins, 

Morpholoey of mature particles is clearly distinct from either inside or outside the viral envelope, is likely. A 36K 

HTLV whose laree core has a mean diameter of 92 nM. 65 and a 42K protein and a 80K protem were constantly formed 

Helper Wympbocytes (Uu 3 cells) form the main target to be assodated with the purified virus and may represent the 

of the virus. In other words the LAV, virus has particular major envelope proteins. 
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Mo. pl9 (or having a molecular weight of about 19 mM) 
was isolated from LAVj extracts. 

The invention concerns more particularly the extracts of 
said virus as soon as they can be recognized immunologi- 
cally by sera of patients afllicted with LAS or AIDS. 
Needless say any type of immunological assay may be 
brought into play. By way of example immunofluorescence 
or immunoenzymatic assays, or radio-immunoprecipitation 
tests arc particularly suitable. 

As a matter of fact and except under exceptional 
circumstances, sera of diseased patients do not recognize the 
intact LAVj virus, or viruses having similar phenotypical or 
immunological properties. The envelope proteins of the 
virus appeared as not detectable immunologically by the 
patients' sera. However as soon as the core proteins become 
exposed to said sera, the immunological detection becomes 
possible. Therefore the invention concerns all extracts of the 
virus, whether it be the crudest ones— particularly mere 
virus lysatcs —or the more purified ones, particularly 
extracts enriched in the p25 protein or even the purified p25 
protein or in protein immunologically related therewith. Any 
purification procedure may be resorted to. By way of 
example only, one may use purification procedures such as 
disclosed by R. C. Montelaro et al, J. of Mrology, June 1982, 
pp. 1029-1038. 

The invention concerns more generally extracts of any 
virus having similar pbenotype and immunologically related 
to that obtained firom LAVj. Sources of viruses of the LAV 
type consist of T-lymphocyle cultures isolatable from 
LAS — and AIDS — patients or, firom haemophiliacs. 

In that respect other iireferred extracts arc those obtained 
&om two retroviruses obtained by propagation on normal 
lymphocytes of the retroviruses isolated firom: 

1) lymph node lymphocytes of a Caucasian homosexual 
with multiple partners, having extensive Kaposi sar- 
coma lesions and severe lymphoperiia with practically 
no 0KT4* lymphocytes in his blood; 

2) blood lymphocytes of a young B haemophiliac pre- 
senting neurotoxoplasmosis and OKT4*/OKr8* ratio 
of 0.1. 

Ibese two retroviruses have been named IDAVl and 
IDAV2 respectively (for Immune Deficiency Associated 
\^rus). Results of partial characterization obtained so far 
indicate similarity— if not identity— of IDAVl and IDAV2 
toLAVl: 

same ionic requirements and template specificities of 
reverse transcriptase, 

same morphology in ultrathin sections, 

anligpnically related p25 proteins: serum of LAVj patient 
immunoprecipitates p25 from IDAVl and 1DAV2; 
conversely, serum from IDAV2 patient immunoprecipi- 
tates LAV^ p25. 

IDAVl patient serum seemed to have a lower antibodies 
titer and gave a weak precipitation band for LAVl and 
IDAVl p25 proteins. The p25 protein of IDAVl and IDAV2 
was not recognized by HTLV p24 antiserum. 

These similarities suggest that all these three isolates 
belong to the same group of viruses. 

The invention further relates to a method of in vitro 
diagnosis of LAS or AIDS, which comprises contacting a 
serum or other biological medium firom a patient to be 
diagnosed with a virus extract as above defined and detect- 
ing the immunological reaction. 

Preferred methods bring into play immunoenzymatic or 
immunofluorescent assays, particularly according to the 
EUSA technique. Assays may be either direct or indirect 
immunoenzymatic or immunofluorescent assays. 



Thus the invention also relates to labelled virus extracts 
whatever the type of labelling: enzymatic, fluorescent, 
radioactive, etc. 
Such assays include for instance: 
depositing determined amounts of the extract according to 

the invention in the wells of titration microplate; 
introducing in said wells increasing dilutions of the serum 

to be diagnosed; 
incubating the microplate; 
washing the microplate extensively; 
introducing in the wells of the microplate labelled anti- 
bodies directed against blood immunoglobulines the 
labelling being by an enzyme selected among those 
which are capable of hydrolysing a substrate, whereby 
the latter then undergoes a modification of its absorp- 
tion of radiations, al least in a determined wavelength 
band and 

detecting, preferably in a comparative manner with 
respect to a control, the amount of substrate hydrolysis 
as a measure of the potential risks or effective presence 
of the disease. 
The invention also relates to kits for the above said 
diagnosis which comprise: 

an exu-act or more purified fraction of the abovesaid types 
of viruses, said extract or fraction being labelled, such 
as by a radioactive, enzymatic or immunofiuorescent 
label; 

human anti-immunoglobulins or protein A 
(advantageously fixed on a water-insoluble support 
such as agarose beads); 
a lymphocyte extract obtained from a healty person; 
buffers and, if appropriate, substrates for the vizualization 
of the label. 

Other features of the invention will further appear as the 
description proceeds of preferred isolation and culturing 
procedures of the relevant virus, of preferred extraction 
methods of an extract suitable as diagnostic means, of a 
40 preferred diagnosis technique and of the results that can be 
achieved. 

1. VIRUS PROPAGATION 

Cultured T-lymphocytes from either ombilical cord or 
blood, or also bone marrow cells from healthy, vims 
negative, adult donors are suitable for virus propagation. 

There is however some variation from individual to 
individual in the capacity of lymphocytes to grow the virus. 
Therefore, it is preferable to select an adult healthy donor, 
which had no antibodies against the virus and whose lym- 
phocytes repeatly did not release ^ntaneously virus, as 
detected by reverse transcriptase activity (RT) nor expressed 
viral proteins. 

Lymphocytes of the donor were obtained and separated by 
cytophpresis and stored frozen at -180** C. in liquid 
nitrogen, in RPMI 1640 medium, supplemented with 50% 
decomplemented human serum and 10% DMSO until used. 
For viral infection, lymphocytes were put in culmre 
60 (RPMI 1640 medium) with phylohaemagglulinin (PHA) at 
the concentration of 5.10* cells/ml for 3 days. 

Then, the medium was removed and cells resuspended in 
viral suspension (crude supernatant of virus-producing 
lymphocytes, stored at -80" C). Optimal conditions of 
cell/virus concentrations were 2.10** cells for 5 to 10,000 
cpm of RT activity, the latter determined as previously 
described. After 24 hours, cells were centrifuged to remove 
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the unadsorbed virus and resuspeaded in culture PHA-free Method 

medium and supplemented with PHA-free TCGF EUSA test is for detecting and titration of seric 

(Interleukin 2): (0.5-1 U/ml. final concentration), POLY- anti-retrovirus type LAV antibodies. 

BREN (Sigma) 2 /ig/ml and anli-interferon a sheep serum, comprises carrying out a competition test between a 

inactivated at 56* C. for 30 minutes (0.1% of a senim which 5 ^ (cultivated on T lymphocytes) and a control 

is able to neutralize 7 U of a leucocyte mlerferon at a ^^^^^ constituted by a lysatc of the same though oon- 

1/100.000 dilution). ijifccted lymphocytes. 

Vims production was tested every 3 days by RT activity binding of the antibodies on the two antigens is 

deternunation on 1 ml samples. revealed by the use of a human antiglobulin labelled with an 

The presence of anti-interfcron scrum is important in enzyme which itself is revealed by the addition of a cone- 
virus production: when lymphocytes were infected in the spending substrate, 
absence of anti-human-a-interferon serum, virus 

production, as assayed by RT activity, was very low or Preparation of the Viral Antigen 

delayed. Since the sheep antiserum used was raised against cellular cultures which are used are T lymphocytes of 

partly purified a leucocyte interferon, made according to the . j j^^. 

Cantell technique, the role of components other than inter- umbilical cord blood, 

feron cannol be excluded. 

Virus producUon starts usually from day 9 to 15 after one marrow, 
infccdoorand lasu for 10-15 day^ In no cases, .he cmer- ^ 5^i2^1''„%fXby the virus, the s«^^ 

gence of a continuous pennai^nt hue was observed. ^,^^3^^ c3m« VLd.Tfe conc^^ted by 

2. VIRUS PURIFICAnON precipitating with 10% PEG, then purified (two or three 

For its use in EUSA, the virus was concentrated by 10% times) on a (20-60%) sucrose gradient by ultracentrifuga- 

Polvethvlenelvcol (PEG 6000) precipitation and banded tion to equiUbnum. t„. 
KoeSriumina20-6o4L,o^segradient.Theviral « m viral fraclioM are gathered ^<^^^^ 

bandatd«isity 1.16 is then recovered and usable as such for centrifugation at 50.0)0 rotations per minute for 60 mn^^ 

cTicA The sedimented virus is taken in a minimum volume of 

"ofuT^ RIPA radio-immune precipitation assay, pun- buffer NTC at pH 7.4 (Tris 0.01 M.NaQ 0.1 M.EDTA0.001 

fa'^ai SStbTCaSSfSS^^^^^^^^ ^ \,P-ic concentration is detemiined by the I^wry 

be preferable. Viral density in such gradients was very low ""^^^j^ ^ ^y a (RIPA+SDS) buffer (05% 

(1.10-1.11). r „ J • finaO for 15 minutes at 37° C. 

Metabolic labellmg with ''S-methionineofcells and virus ' - 

(RIPA) followed by polyacrylamide gel electrophioresis 35 Preparation of the Control Antigen 

were performed ^ above ^'^J^'^'^^^^l The non-infected lymphocytes are cultured according to 

modifications for MPA: vuus purified ^^CODE^K was ^ding conditioik for from 5 to 10 days. TTiey are 

lysed in 4 vohimes of RIPA contaimng 500 U/ml of apro- ? ^ ^ ^ , ^ ^ RiPAbuffer in the 

tinin. Incubauon with 5 /d or serum to be te««l was made ^ commercialized under the 

for 1 hour at 37" C. and then 18 hours aM4 C. Further ^ zYMOFREHN(Spfida)(500Mnl).Afleras.ayof 

incubation of the immunocomplexes wijb protein A with frequent stirrings with vortex, the 

SEPHAROSE beads was for 3 hours at +4 C. centrifuged at 10,000 roUUons per minute. Tlie 

3. PREPARATION OF THE VIRUS EXTRACT supernatant constitutes the control antigen. Its concentration 

FOR EUSA ASSAYS in protein is measured by the Lowry method. 

Virus purified in sucrose gradient as above described, is Reagents 

lysed in RIPA buffet (03% SDS) and coated on wells of „ ^ ^, ,oa 

Stest plates (Nunc). 1 -Rates-hOWC-^cial controlled EUSA 

Preferred conditions for the EUSA assay are summed up 2 — Bu«r PBS: pH 7.5 

1 r» _ 3 — TWEEN 20 

Sradditiontoduplicatewellsofserialdihitionsofeach 4 -Cart«nate bufer: pH.9.6 (CO3Na,-0.2 M 

serum to be tested, the specifically fixed IgGs are revealed (COjHN^-O.a M , . x- 

SToat a^ti'hlLn IgG coupl^ with peroxydase. Hie 5 -Non foeUl calf serum: which is stored m fiozen state 

enzymatic reaction is carried out on orlho-phenylene- (BIOPRO) /ncA\ cirxxA rfraMinn \A 

di^e as ^^t«. and read with an automatic spectro- 6 "Bj- se- i?r(S:Lf iS^'uS't^ti'^^^y^ 

' rthTsame'p^te each serum is tested on a control ' P^^V^-^'^p^^^.iPT^^^ 

antigen (a crude cytoplasmic lysate of uninfected 8 -Washmg buffer-PBS buffer. pH 7 J*O.M% M 

T-lymphocytes from the same donor) is used in order to Dilution of the conjuguale cjmed out at 

eliSe uLecific binding, which cin be high with some indicated in PBS buffer+TWEEN 20 (0.05%)+bovine 

, albumine 0.5 g per 100 ml 

La are c«nsidered as positive (antibodies against the 9-Dilution buffer of sera-PBS buffer+0.05%T^EN 20 

virus) when the difference between O.D. against the viral +0.5 g BSA bovme serum albumine per 100 ml 

antigen and O.D. against conuol cellular antigen was at least 10— SubsUat-OPD 
0 30 65 Citrate buffer pH-5.6 trisodic citrate 

' Hereafter there is disclosed a specific test for assaying the (C6H,Na403. 2H2O). 0.05 M; citric acid (CsHaO,. 

above mentionned disease or exposure to disease risks. IH2O). 0.05 M. 
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Hydrogen pecoxyde-at 30% (110 volumes) — used at Reading is carried out on a spectrophotometer (for 

0.03% when using citrate buffer. microplatcs) at 492 nm. 

Orthophenyleiie diamine«SIGMA Sera deemed as containing antibodies again the virus are 

75 mg per 25 ml of buffer— which is diluted in buffer ^^^^ ^ qqq (optical density difference-optical 
extemporaneously. 5 jgnsj^y ^^^^1 antigen less optical density of control 

Preparation of He Plates antigen) equal or higher to 0.30. 

The plates which are used have 96 U-shaped wells This technique enables a qualitative titration as well as a 

(^^UNC-ELISA). They include 12 rows of 8 wells each, quantitative one. For this purpose, it is possible either to use 

numbered from 1 to 12. several dilutions of the serum to be assayed, or to compare 

The distribution of antigens is as follows: ^ dilution of the serum with a range of controls tested under 

100 /d of the viral antigen, diluted in carbonate buffer at conditions. 

fJktk e'i' "^^"^"^^ ^ ^'"^ '^^^"^ P'^^^**^ ^'"^ ^^"^ serological 

l?2*-5-6-9-10 investigations for LAV antibodies, carried out by using the 

100 Ml of the control antigen, diluted in carbonate buffer above exemplified EUSA assay. 



at pH 9.6, are deposited in each of the wells of rows 
(marked 8) 
3-4-7-8-11-12. 
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The dUution of the viral antigen is titrated at each viral n^^^^^^A^^^^ France 

production. Several dilutions of viral antigen are tested and 

compared to positive and negative known controls (at sev- EUSA-HTLvi 

eral dilutions) arid to human anti-IgG labelled with ' — 

peroxydase, the latter beiiig also tested at several dilutions. 

As a rule, the proteic concentration of the preparation is 
of 5 to 2.5 Afg/ml. 

The same proteic concentration is used for the control 
antigen. 

The plates are closed with a plastic lid and are incubated 
overnight at 4** C. 

Then they are put once in distilled water and centrifiuged. 
The wells are then filled with 300 /A of non foetal calf serum 

at 20% in PBS buffer. *28 homosexuals 

The incubation lasts 2 hours at 37** C. (covered plates). 3 Haitians (l woman) 

The plates are washed 3 times in PBS buffer with TWEEN jtoxioomans (2 women) 

'in n ncm. mno JiL (f \ number of positive seta is probably overesUmated m this test, 

20, 0.05*^ BSy-tW miller; ^^^j^l unspedfic bindinc could be done. 

first washing 300 /d • • *Out of the 5 LAS imVl positive, 3 were bom in Haiti, 1 had 

second and third washing 200 /dAvelL "^y^* » timein HaiU and l had made sevcml travels to USA. All 

, - „ J t J '.L ji. • of them had also antibodies against LAV. - 

The plates are carefully dried and sealed with an adhesive uou a»« ^ 

plastic film. They can be stored at -80** C. The table shows clearly high prevalence of LAV antibod- 

EUSA Reaction: Antibody Titer Assay 40 i° homosexual patients with LAS, the very low 

. uji.- • nno incidence in the normal population and also a moderate 

After defreezing, the plates are washed 3 times m PBS- mwu^us^ m n-v u . . ... , _ . 

TV^ Tliey are carefully dried. spread of virus mfecUon in still healthy homosexuals. In the 

The positive and negative control sera as well as the tested Matter group, all the positive individuals bad ahigh number 

sera are dHuted first in the tube, with PBS-TWEEN con- of partners (>50 per year). The incidence of HTLV antibod- 
taining 0.5% bovine albumine. 45 ies was very low in all three groups (determined by using a 

The chosen dilution is 1/40. commercial EUSA test (Biotech)). The groups of AIDS 

100 ;d of each serum are deposited in duplicate on the patients gave less interpretable results: approximatively 

viral antigen and in duplicate on the control antigen. 20% had LAV antibodies, but some of the sera were taken 

The same is carried out for the positive and negative at a very late stage of the disease, with a possible negati- 

diluted sera. 50 vation of the humoral response. 

100 pd of PBS+TWEEN+bovine serum albumine are it should further be mentionned that lymphocytes of all 

introduced in two wells 0 and in two wells 6 to form the lAs patients do not produce detectable amounts of LAV- 

conjugated controls. xypc virus. Particularly cells of lymph nodes from 6 more 

Tbe plates equiped with their Uds are incubated for Ih 30 ^AS patients were put in culture and tested for virus 

^* J X *• • nnc -mrntrxi n ncof production as described for patient 1. No virus release could 

T^y are washed 4 Umes in PBS+TWEEN 0.05%. ^^^^^^ activity. However, a p25 protein recog- 

100 ;d of human anti-IgG (labelled with peroxydase) at ^^^^^ ^ ^^^^^ ^ 

the ^bo^n (hluuon are deposited m each well and ^^^^^^^^-^ ^^^^^^ X-cells labelled with ^^S- 

mcubated a . njuc^ methionine in 3 other cases. This suggests partial expression 

The plates are agam washed 5 tunes with the (PBS+ 60 . . . ^ , „ii /</a\ «f t^-o*. 

TWEEN) buffer. nTey are carefully dried. « smiUar virus in such cases Moreover, aU (6/6) of these 

ReveaUng the enzytnatic reaction is carried out by means Patients had antibodies against LAV p25 protems. indicaUng 

of a orthophenylene^iamine substrate (0.05% in citrate that they all had been mfecled with a similar or idenucal 

buffer pH 5.6 containing 0.03% of H2O2). v"^- 

100 ^ of substrate are distributed in each weU. 65 Interestingly, in lymphocytes of one of the patients 

The plates are left in a dark room 20 minutes at the (patient 2), there was a weak but definite immunopredpiia- 

laboratory temperature. tion of a band of similar size (p24-25) v^nth goat antiserum 
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raised against HTLV 1. Similarly, the patient's senim had 
antibodies against both HTLV and LAV, suggesting a double 
infection by either viruses. Such cases seem ratder un 
frequent. 

The invention finally also relates to the biological 
reagents that can be formed by the LAV extracts containing 
the p25 protein or by the purified p25 protein, particularly 
for the production of antibodies directed against p25 in 
animals or of monoclonal antibodies. These antibodies are 
liable of forming useful tools in the further study of anti- 
genic determinants of LAV viruses or LAV-related viruses. 

It is acknowledged that the OKT designations whidi have 
been used wdth respect to the designation of some sub-sets 
of lymphocytes or related monoclonal antibodies by way 
ease of language, should in no way be opposed to the 
validity of any corresponding trademark, whether registered 
or not by its owner. 

It should fuj-ther be mentionned that the viral extracts, 
particularly viral lysates or enriched fractions can also be 
defined by reference to their immunological relationship or 20 
similitude with the extracts or enriched fractions containing 
a p25 protein as obtainable from the strain LAVl, ID AVI or 
IDAV2. Thus any protein fraction which is capable of giving 
similar patterns of immunological reaction as do the protein 
extracts of LAVl, IDAVl or IDAV2 with the same sera, 
must be considered as equivalent therefor and, accordingly, 
be deemed as encompassed by the scope of the claims wliich 
follow. A similar conclusion extends of course to the diag- 
nostic means (process and kits) which may make use of such 
equivalent protein extracts. 

The LAVl virus has been deposited at the ''Collection 
Rationale des Cultures de Micro-organismes" (C.N.C.M.) 
under no. 1-232 on Jul. 15, 1983 and IDAVl and IDAV 2 



25 



30 



viruses have been deposited at the CK.CAf. on Sep. 15, 
1983 under no. 1-240 and 1-241, respectively. The invention 
encompasses as well the extracts of mutants or variants of 
the above deposited strains as long as they possess substan- 
tially the same immunological properties. 
Weclaiin: 

1. A method for preparing and detecting HIV-l RNA from 
a lysate of an HIV-1 virus, said method comprising: 

(a) providing a biological sample that comprises human 
CD4+ lymphocytes infected v^ith HIV-1 vims; 

(b) separating said virus from said human CD4f lympho- 
cytes; 

(c) centrifuging said separated virus to form a fraction 
comprising concentrated virus; 

(d) isolating said fraction comprising concentrated virus; 

(e) lysing said virus; 

(0 precipitating the RNA of said virus; and 
(g) detecting said viral RNA. 

2. The method of claim 1, wherein said method comprises 
banding said virus on a sucrose gradient or a metrizamide 
gradient. 

3. The method of claim 1, wherein said method comprises 
pelleting said virus. 

4. The method of claim 3, wherein said method comprises 
precipitating said virus with polyethylene glycol. 

5. The method of claim 1, wherein the virus is lysed with 
SDS. 

6. The method of claim 1, wherein said nucleic acid is 
precipitated with trichloroacetic acid. 
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